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A semiconductor member is produced by: (a) implanting boron into a 
silicon substrate (201); (b) forming a porous layer (202) by anodising 
in hydrofluoric acid solution; (c) immersing the substrate into a melt 
to grow a semiconductor layer (203) of undoped silicon under a reducing 
atmosphere and at high temperature using liquid phase epitaxy (LPE) ; 
(d) growing a p+ silicon layer by LPE (204); and (e) bonding a second 
substrate (205) , typically polyimide, onto the first using a copper 
paste (209) and then separating the substrates at the porous layer 
(202a, b) and removing it completely to release the first substrate for 
reuse and the second for fabrication into a completed solar cell 
element . 

USE - Used to produced solar cells. 

ADVANTAGE - Cells with higher performance can be produced at lower 
cost on a flexible substrate. 
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pSv- y 3 y-)x;^t US 1 1 H«lfc**«S[+-W) 

7--**u:a, *?>mmzm<?)&£t ix 

40 (Tsurf=Tm) H&Llimt&- 1 TC/^T'^&LS 
5 2 0jum«^lll^y3>'*»tl|tfc*«. OT^IK 
*TWfc s TmlCJEtTRHEEDfR, *UiOU*'ftk 

[0034] 

rai ] 

fJSf 



904X: 
902*C 



(7) 

1 1 

90 ox: mfcyv^ft 

8 9 8X3 UW^-ybi 
8 9 6X2 a+WZZ&vhm 
8 9 4X3 XtfyV* 
8 9 2X3 XXvhWi 
CdTTmfcTsat iOTIfJt B5tfetttQfcH 

£ *< . HPSHCli & ?» SK OfcHTiMMlOS' U 3 y # 
L 5 4 . fcfc* LjMffl&O&WSFSJST, 

mmtw^±.izm#m ?> *>ok#x ti-u>. 

[ 0 0 3 5 ] £ 5 LT)Sfc££*.m^f£8m!Kfc IT 

<nmit*m£&&ztiiztmt^t:. T Sa t kT 

5 * < WIT* *RjWS*T* * k «tt»*»fc. fztz 



ftl*J¥l 0-1 89924 
1 2 

K^fli^-^kSbfu.. £*>&*>, ft£t&A&# 
[0037] ttzm&mTitmL<nmamizii\\ 

[0038] <£!&3) 9 0 0X:^R>f yv^A?g« 



X «»-**W:«f ■? *C tft»ts C v D£ k H£ 
WBCMrW ifct±SE«E^tt«aaB6*ffiV\k, 

Tsurf RHEEDfc 



»t»aaw[- 1 x:/*-c«a»L. «s 2 0 vmnrnm 

i {, * < S&OjSST m k -Set s to k Sfrft* . 
[0039] 



9 04X3 
9 0 2X3 

9 0 o/c 

8 9 8X3 
8 9 6-C 
894X2 
892X3 

V>ftH#Tsurf<Tsat . #£L<JiTsat -Tsurf 

a 5' k-fS£kicJ:->T- IWWfci^fl.flJI'^WB 
= Ta = 90 0X3T'I>S. 

[0040] <M=«£tf)»jft(COV vcBWf* . m HZ 
iitt&WRl 05i!Op*(n*)«l 04 (/i>r91h~7 
*Zy<-)Umi$M) , *JJ«fe>n*(p«>M] 06 
UL «tt(p-(n-))*103fcl«0(=» «l*W«B 
*ft8re*ft+* £k#T$ *>. WittfG a £if«tk t 



Of, GaJInl«DUpS(:K-7Tn. 4fc 
^a»CA s I nfcjKJBLT nSO K-Tj^C* 4 . 
[0 04 1] 4fcJ6*JtfMOn*(p*)«l 0 
StW Lfc*t¥»fl«ilt «[«», 8tt»«#T* 4 . 

[0042] XRMMMM 1 OS(*k -toff fltfflt» 



(8) 0-1 89924 

13 14 

ua>i6*t«*f ifcAcii. mwmt iTisv ixmrnxti. mskx-h^xtM^t ix 

02k*£. [0 04 71*S6Wti4*»«il|t:tJ^r. 5?&*§f B 

2 0 3±C»-7TV^^fLR12 0 2a«taHRWfc»* 7 4 *A**t|BI(cBv*Wi. ft*»Mrfc*>k UTtt* 
■f*. i^Stt/i2 0 3* J |HJSI3^x'J3^f B g^ 10 y4$K7 4^A*««f6*l5. ifc, #7X^8185^ 

m%i'V3>0&mxyi->rm?*>zim, &* tim^i-mtixitm-xhhi^m^- 

[ 0 0 4 4 ] 18 1 cDSftli. «9£UHK*>IB*«D 20 ifirafiB*W&»J*LTfc< ) , 7 -f Jk&SfTOMbA 

fl*w:if«A t «3W*«i9i* , ft4. ztie>cymfrt>m «w: xttitvmmzmi-E 

aiSfl^x/^ffBffiJB?***^. axNC**** i/UaVflHtefclitF^a^NaOH. KOH 

*)vtfL&rft~>xvi.zcr>®mmhzttfx-$i>. *<r> *. 

Rfc. *9ftV*nxhT«*ft<T*6«B8«*£*ttffl 10048] 

^6k»cff«^T*4. [gum ht. xmvxmnmmz^xvtm 

C00451 tfi.zff>m\moxvmwi^P>n.x 30 h»h-**<. *m<r)®%uztt&X'mix 

? feKft-p***);* l) y -«r;bt,. :<7)xt7 -c*0, *««BJ±filT^ttHK:J: 9flyRJg«*i*«> 

*v+;WI£j££im;pgKK-Tt&c:kKJ:9. £ tfrciifcu. 

ffitpffifcH-rtftig^^sk**. ttzm&m (mmi > =^wrttH2fcjj^n-fexfcjt9# 

SB 1 <7)£ftk tt . 3R^K«^ficfiftffl«rS/ y 3 ea^U 3 ySfrtf'J 4 S K7 * ;WA(^LT±B« 

?LHJloaK*«af*. 3^fc«K*pfitK-7 , r [0049] 5 0 0/xmStoJrafl£i,yay*x»\2 
H -T-fcfrfcfcV'OUiJ: yfflaSJKT 0 1 B C i 3 zmimt IX 1 2 0 0*C<?)iS 

£-®&&&ztt<x-%&. ttzmmimtm^ mm*** 02 (a) > . mzuprnmrmco 
mz£vmwm&&&mtizti>x'*t. oim&Ltz (02 (b> > . 

[0046] £*14? SlR^*ft:*^aT'?>iik «■ [0050] 

ntmzmm?r->xzK¥z?)zt\i&mx-\tt\\ ±* [^3] 

ISfiftAStt HF : H* O : C 2 H 5 OH=l : 1 : 1 
^SS^S 5raA/cm ! -»30mA/cm ! 

«^ 2. 5mi n-(30sec)-0sec 

fX^^fc^tfitS^ffiT^ U iXTimx-t?** m/ixmat t. < 9$»oiUK$8 94-C 

0 OXTTAK'f ^x^A (In) SrSKLfc. ^ t, **»a*T'|t?WW2 0 2W^W 
w*tc:»»*JW*Lr>o^lSAi/y3>'>>xv\^»*»U59fa) y 3>WA2 0 1 cDiSJgZ 1 0 3 O'CKL mrarx 



(9) 
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««*fc«au or/#-e^u £ 

fLBJf 2 0 2<D±fcES 2 0 um<r>; y F-T^tKv 
UayJI20 3*JtatS«*^5l#±{f^. <KHT3 
£fcJNfcJI«3*lfc;&-#> • #-M«It9 0 0*CT& 
«4>->'7A (In) *»»t,Si-Ctt»tU 
SitOO. 1 atWUW (Ga) *»3&»L3i*lfi 

[005 1 J lf£ 5 0jum<Z>#>,M SF7 4A-A2 0 5 

? u - ysieitc J: h 2 0 9 £ 2 0 

^mJSW?. C<Dffi£±£etf)'7X;\p' Wtl^V IV 
12 0 4 tBC»*«-t»:"CB»)-&i»*t. 

7>(;AftT3 0 0T:. 2 o #c?>&#t#K-x j- <m. 

(02 (e) ) . BHUSKIM 5 Y7<!VJ»t 

;W>2 0 5«-*-<0lB*^i:fffll8*T Peeling £?t 
V\ i/'j3y|203, 204^7X/N2 0 1*>^|fJ«l 
LT*!M $ K7-r;l^20 5±Kl£££-g-£ (02 * 

#X&Slt S i H, /Hj - 
PH 3 /SiH 4 

ssias 2 5 or 

JRj 0. 5Torr 

B^gmt) 2 0W 
MMZu c - S i JI^JLlCE B (Electron Beaa) 3£t 30; 

I TO#3»WII (8 2 nm) (Ti 
/Pd/Ag (400nm/200nm/l/im) ) £ 
BJSLTiflMKftfc Uc (02 (h) ) . 
[0 0 54]^<OJ:3fc:UT^fifc^y>(5b-±5?gt 
W B y'j3^»^^-CAMl. 5 (100m 
W/cm* )3B»WTW)I-V1*ttlC-?v>-CS5eUfc 

3!Igi2&¥14. 6%£ft£. 
[00 5 5] |tj^^)vU3y7xA2 01±t 

SfftS^7Lfilit-7^-Ct±^t^«t=ttxv^y 
/fcJ:9»*U TflRrBftffltfc (H2 ( i ) ) . i 40 

mum ) *&nm\±mmi tmmmm^^ 

r? >-7x/\ 2 0 1 0&mtZ&l\Xi' 'J =J 2 0 2 
[0056] ftK&jgMSt oftf/lS^T'^ 'J ^ 



1 6 

* (f ) ) . 

[ 0 0 5 2 ] 7X7N2 0 1 frfcJMU&UtS'!) 3>8 
2 0 3±ta-»TV>4^?LJI*2 0 2^«!aE (£?lfMi 
2 02a) #K£&i84bk**fcJ:tf«*iOS£ 

2 0 3±(iXv^y^$^{C«0. MJT12 0 2O 
8£OA#IB£l;:ifcfc 5 fife. i\&PJ9ii/ u 3 vmrtr 

TfflK, ^?LH«^x-y^y^Si:CDS5Utlil 0* 

K J:£Btffi«3&OfejR, »Rx 'J a yfl 2 0 3 KliSffc 
ixXu&Z t tfUBSfifc. mtitzXV 4 5. V 7 a iv 

jx 2 o 5±mmis 03>®2o 3<mm-%m/mt 

%<Kzv j-y/MTx y^v-flxm^^^tztk. 

V3VJ§2 0 3 VUzW&CQTyXv C V D£S 
£i 0, «4 K*tftfrTnS«»Ai' l)3y(iic- 
S i )fi2 0 6£2 0 OAiftitStf*: (02 (g) ) . 
CKOBScOju c - S i E?>Bf£fg3Mi~5 S/ c mXhf 
tz. S (i/-^>x) (i^T-A (Q) ^i£S5r* 

t. 

[0053] 
I«4] 

1 c c/20cc 
= 2. 0X10-3 



6 14" ^*B©j«jfifcS i 7x/\A%»5H-{tT*0. 

1 3 * t6 1 3' W^^Xifti. ^ 

zmmxitz^jzytfictzmi. z*>h-c\tm. 

\Z%&. 

[00573 tTtmfsfiftvt-xy • *-Vfi?9 
oovt±uvy^j^ (in) m&vtz. <k\*-m 

mix- h<7)m<r>-®tzmr>m&i%tft>m 

-tvffxmm&m.iw&i. ^11202^ 
-frt&tx-ftifz. znmx'mtz&nnmzm 

vyr?y7xA20 1 fflfflJOiaKtSHb^oJ: oDfS 
too, S i 7x»^&!i0ot-t^fi/c*-hoMffiOig 

s$r9io-ctL^. i<ottset«it{±»&»}. mm 



( 

17 

9mauz3W.&*i-rtztkxix. %nm202cD 

±iZ®Z 20um(0y V V-TOmmis y 3>«2 0 3 

tub^ y 3 yvxj\<7)&mmm<mffi:tz#>. 
AOfEB*>^y y 3y*%»«wffl» L«*t*fc», it 

A(In>*JSiHLSiTttWiU§4.K:SI«0. 1 
atX^y>A (Ga) *8»>La>Ufa8 9 0TX 

i^yay(D±t, ^l^ra^p' aER^U3y«2 0 
4*HS«LSS*»4»5l&±*f*:. i«*^fcli**ftia 
jWSv *fc:»»U:y. SBflfcoS'ya^XA 

[0058] EITHJIW 1 fc H»3**8:K Jt 9 #!M 5 

fc. ^tffcfcWKftCovvtfcAMl. 5 (lOOmW/ 

5. £J&&fU 5. 4%*»fc. 

[0059] itjsffitfOxyay>xA±fcsrr 

DtftiU T*fcH*aU: (02 ( i ) ) . Z 5 
It:. 

[0060] &iz*m%Mz* i®g&6-\9im*£ 
m£Bdftiitit:&Amk mi mw^vy y 3 yam 

«0^^ffljS*M©rt3l«a*«ei 1 0 (S5rf J: 3 fc* 
TZb-h. gfctm&i'Viytx^mMl 

xmwznz . y 3 >a>ygnj v y 3 

JifcJtlW* . 3 *> J: a «riW*«JW»C*;-«:ttfc 

\mwLb m&is y ^ y<m<vmtft>< &^mm 

[006U t-ffrmm&nti-Xy ■ tf- hftx-9 
oo-cx'&mjy^j* (in) *smu:. ft\*Tm 
mi^y^^'pmmmm&^vay^x/^ 
mmix- vn&mztewmftZittmt ut. # 
i >t-i$> o < y t ig&coi&ss 8 9 4 x:* TTtf 

ffi&t Lfz. mz, T=.-frl)m7lfz$TlWB2 0 2 
*^«$n/v:*|gax y 3 >• «?xa 2 0 l ot££rt<?§i$ 

v&mz-m-b * x-n^iz . z wm&vmiz&nM 
0 1 *s»w>fc««u znm 
202 MMmmzm&'y y 3 v?x/\k. 2 c mora 



10) 8RJ¥10-189924 
1 8 

iKrt wbkis*** t%«fcaai l-c . ^?L«/a 202 
<r>±\zm 2 0um<7>yy v-rcom y 3 y«f 2 0 

3*tmimm>t>m±if*z. gasrcot. mm& 
ta&'svzyvxs^comvmK. siawwax/c 

fcjfcMKTti tmazX *)Z>1LW/V 3^12 0 2m 

mzmxmf£t>tiX'>xj^mwfrt>i>' , )3yi)<% 

10 vcrmm 1 1 ®&%miz x 0 * y a s 

* /k&±fcfi y 3 v±ffi«ifc£$j£U:. c: 

<&*WKftfcOV>T<,AMl. 5 (lOOmW/c 

mz ) mshTX' <n I - vfcttic-^ vc £ c 

t;H«6cm« TBHMffO. 6 V, 
35raA/cm! , *«SS^0- 7 9t^ry, x^;t-^ 

-g^»^i6. 2%im. 

10 0 6 2} tfz. MMmis y 3 y^xj\±izmtFt 
h §>1imiz^\ *Xi>mtffiBUzlXx y+yfizx 
Omi. ¥*Sr»tfiBLfc <H2 (i ) > . CloLT 

(HJSW4 ) *3ISg^ft'(i, Tsat =Tm= 9 0 OXTO 

iSpafcjsaw-fcJWSiBi^y 3>->x/%2 o i ostsiaK 

TsurffrS 90t:i: LfcJ&MiHilff 1 kH«W*»f 
tAMl. 5{100mW/cmi )HmHTVni- 

vnmz^xm^uzkz^ gsmmi e. 2%z 

®iz. 

30 (HJSCT5 ) *3Htt*THL yy K-ri?jR^y3y« 
mt>tjm±tmum*m&*x'i 2 0 o-c^t- 

MkL3 0»lWILIf&fiaK*9 0 0X:i:Lfc. zo» 
Jmtzt*). pmcO^Jina2 0 24>eo^ay (B) 

*>\ yyK-rowiiS'y3>'*203icaaft»L. p 

* 3jKyy3^20 6fc^ofe. *V*T3 6WMW« 

ig$fix-^--Ky • ^- hrtfc 9 0 0-cr^s-f yv*? 

A (In) ^jgUUSit^tL, $4>(CSi^0. 
0 1 a t%cOT>^t > ( Sb ) 5r>S*>Lji^«*WO 

40 w&kifz. 3\$mzo-)Mz;yv-7cmw^V3 
yM20 3 w\*iagiuiM^y 3^ 

LaR»»^fis±fffe. coa, T^xvcvD&at 

J: 0 nS!»«fii/ y 3 > (ac c - S i ) « 2 0 6 £ Jtfll 

-r^xssr^ss Li&mtxm 1 1 ww= lt . mm 
mint. v-Tj§<vMF?i) < mz%'>/zmm>mfk±® 

Kmimitz. i«*B«?fifc:ov»TtAMi. 5 
(10 0 mW/c m z ) mWT X'<T> I - V^CoO 

TateLfct;*. s:«is?i*i 5. 7%^/o. 

50 (3US01J6 ) *KB»0!T{iia3 ( b ) tc^TJ: 3 1=, * 



(11) 
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1 9 

tm 1 1 mz-xmx-m&is y 3 y ?xa 301^ 

tp(Dt!-x> • 0 or-r&ew y>^A 

(in) mmitz. zn*mmtm i->^m& 

0. 0 2at%£7)7V^ : ty (Sb) £jfA>lii*f££ 

mmt m, awe^-, < *) tmm<r)m.i 794 

L . 7--/W5»X,C£?LIMi 3 0 2 aWBrtSfifclU* 
fty'J 3y>XA 3 0 1 <Dffl£#iS?fcDi&#C-^S 
iTftoft. ^^rMcltfLBJS^&L^x 

yy3yJg30 6t*«L*«*»6§l*Jjffc. WTH 

1)3^303, J?$l/im^p* ffiUKJ/UayJia 
04£iff*U:. ryX'7CVD^W.izX t )n 

♦ awsji^yay </ic-si)ji30 6**«t*i 

CflfcfcflMKfifcOWCiAMl. 5 (lOOmW/cra 

2 ) *kwtc*> r - v«ttfco* >t«I5£ k z b . 

n) *i»Ur. £^+fc«»*«»Loo£lSA^y 

latWJW (Ga) s**»ta*«*fflo«a 
k . d *>«B?ra tautk s*i* 5 o o n motm 

-i. ov/tirmi* X23umt)pm*mi*mi 

[0063] ifc. iW*«W>^yay>x/N2 0l±fc: 
»#tt*?lMfcov^Tt,±ifikH*t:LTa;-yf-y 
^fci»)M*U Tit&iiifcasW: (02 ( i ) ) . Z 

*mi. mtmrniimizmx-mmmm 

«SA^y3^xy>2 0 1 fcllivvtS&fc^ftflXfcMf 

OXSSrffdCk-C, ^ffi=5:#«ft>-y3>"^xyN2 0 

jfctfcOIgAq^k&^fc. 
(Htt«8 ) ♦HifcWTIiWSfly y 3 >^x>sco*>*> 
yfc. J?$l 0 0 0/imi7), e&tfik LT0. 3-3 
c mg£<7)£t* B a fl ^ y a y ?x; 1 <7)2*k LTffl 

wmimm 1 k nai; tx^y 4 s K7 < 



20 



ps«ar« / y H-7-«4Ttt. mm m^&A^v 3 

OU-CAMl. 5<100mW/cm* ) jtmtTX'V) 
l-V«ttfc-ov^T»«Lfckr^. 3CSBW13. 5 

[0064) &m&>$'\) 3y)x^2oin: 
$>Tim co v vc «, ±at k m t u r x - y ^ y 

10 ^KJ: y&*U TfcfclBfcHJLfc (B2 < i ) ) . C 
3 LT*#£ix*£«&S£^x/\£^vt±j&9lg£ 

<£BW9 ) *Wt«Ttt. £tt5r&ft«K9 8. 5% 
^S&SKS'yny*^ CZ (Czochralski) ^CiO 
31 £.Bf £ -f y 3 £ lmm#£X 7 4 *U *ffi$- 
«iBW»tt<WtfclHSft^y 3>fflRtr*l 

!RflkLTtfiWS*i43cflPSra»^y3yc. HR*> 
20 ^ftffli^ytcft^iSMcgfffiT^***. £ffl# 

k >. fM y 3 ^SR<0«aiflSfiO7C 

^{i-&i?^T 0 . 0 1 ( S i Oftfl&F 9 9.99 
a>T*»-7*:. i^:, i<0AR«xy3^3i«<^Sfta 
fBfflmmHRcniT*-jfc (02 (a) ) . 
[0065J 

*m m 

30 Ca 42ppid 

B 38ppm 

Al 22ppm 

Ni <5ppm 

Fe lOppm 

Cr 0. 6ppm 

Mn <0. 2ppm 

Ti <1 ppm 

iz&m*V3>ltpmX'?>hZbm^ff. Y-r<r> 

wm<&tt:m®mm%mm < % y vhvh 
h. mmmzi~>xmmixzpnmf8LLzixi: 
®m$&hz k iz x y . H«b«ft/)3«tt*«aa*-c# 

4. S^fc^SA^y3>k«ffljft*ttfcJ:r>TJB** 
ii6pJi«oiatcyyV-T«*»A-t4CkfcJ:9. » 

50 [0066] 4fc. IW«li<0yy3>»>xy>2 0 1±fc: 



(12) 
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/fciOlfe*U TSMtiKHlU: <H2 ( i ) ) . d 

xmtmmnm&8>isV3ym9.mwz. jut 

v 'J a y^x./\2 0 1 £fflwt 3 ^t^SeWnH^ 

ffi&fMfc HF :H 2 O: C 
tg^S 1mA/ cm' — 

it^MJSi 2m i n— 2. 5 

8 1 OV-C&mWA (Ga) *KHU:. X^TM 

iSML*:. -*£?l*-> »J a >B4 0 2 **%m%* 
T 1 0 5 0*Cf7 ^iar--;UU^8 0 OXX&iS t 20 

^. ^t^s^isgs-soo-ctMEU ZCDWZ^il 
8v U a y Ji 4 0 2 *tBS; t 'J3^ia 4 

0 i j mm i . *»<^me* - o . i "c/ftaftteTi* 

-5<»)tTffn* ?>GaA sJI40 3*jfcJ*Lfc. <W= 

^';^ix^^r^i-T>A (a i > zmzmmz 

■fSn* OS#Jl (Al.Gai-.AsfcRt. ) 404 
SrjSALfc. x = 0. STtcaU^t^^-C'^'U^Ajg 
»V)A 1 <7) + £j&£4>itU A 1 <9«g£-£fc£->T 
nlWA lo.37 Gao.53As«4 0 5 fc&RU:. & 30 

1 bAst:Sts80 0'Cc7)Ga.%m£. nS^Alo.37 
Gao.s3Asl4 0 5iT#ft«l*:fflR*«aiU - 

0. lV/ttX-mmttlSlpMnA I 0. 37 G 30. 63 A 

4 OA lo.3-Gao.63AsJf4 0 7£j££L*:. &±t 
nm<r>m$Tpm<nA 1 a. 37 G ao. 63AsS,4 0 8. n 
♦StfOA l,Gai-iAsf409. ng«DA 1 0.37G a 
o.63Asif4 10. n' 3?<?>A lo.sGao.i AsJg4 1 
L nI(OGaAsl4 12» pSWaAsS4 13 40 

[0069J jS*Ufe«»Bl«<0p2GaAs*413 
<&±CPd/Au«:EB3J|tffcJ9»*Lfc»fc:. 

9*1^-* h£l 0~3 0;uml?Tl£9. :£OKM 
cO->X^O P I!GaAs/B4 1 3lffltaf*$-i*-TaS0^ 
iOttJBT*-rvt:Aft.T3 0 0X:. 2 0# 
<r&&X-m^-X WmXfi o k k 5 H7 

^ii^NtsnHit. ©surr^y/UBBi 



* (mini o) *^wc»i04te5j5*^^£*# 

[0 06 7] 5 0 0jum9ft>4M£Av>.;=i>''?x/N4 0 

1 c^ffit; BC 1 3 k LX 1 2 0 O'C^iaS 

■CB<98H£K&fT-jTp' 3x£mmSO& 
Wlfrff*:. «(=HF»a+-ca60*ttT»«bS«: 
ffv\ *x^xfc£?lKi'y:3V«4 0 2«:»j£Lfc. 

[0068] 

[H6] 

z Hb OH=l : 1 : 1 

5mA/cra ! -*4 0raA/cni ! 

m i n-» ( 2 0 s e c ) -+0 sec 
{J:tfr^yyHBJIitROl»LTV^^I«09l8'C-*i-P#iC 
StLT«SH-+v?ffl5feU »9&i>#fciBfcSll/rS 

2(?)tZ.*>X'imZ-£. f8.m&VxJ\frt>MMLXT 
? x J)\>mWLt£M&2tt (03 <e) > . ^yny 
^XAfr&jfllBLfcn* SOGaAs^4 0 3±t:S^ 

1 1 OXrCSSiRX-y^-y^Lfc. n* 
a«GaAsJB4O3{lx»/^-y^$h.rfc:«0. £?l 

x -/f-y^ictttSx-y^y/jtJK*>'ffiftT®<. % 
m±*mx-$hw$&&x'hh. mi^FFWsmeLXi 

[0070] &C&£®)ST*>£ n 4 MGaAsS40 
3 £ 7 y y F«tH L Xmm Zzcyf-yfLXn* 
SAI,Ga 1 -,AsJg4 0 4£R l i}$-ti\ ^ffi^ffi (A 
u/Ge/Ni/Au) SrEB^*i5i:tf7 4-Kyy^ 
77-f(Cj:9. ^y-xKtt^n* GaAsf403<0± 
0»tC«ftLfc«L KStBfribiRk LTTi O2 /MgO 

[0 071 ] d<7)J:5i:LT^^r^y;H»mb 
<^**»*»**ll«Si=OV»TAMl . 5(10 
OmW/cm' )*!H«"FTWI-V«ttt-?^-CJI« 
U:k::<?>. 8%*f#fc. fDRffi 

<7) v y n > WAitssts znnmzi v *t tiios 

W 1 fc<J:^5IM^2 1 mmzlXxvl-yflzX omtk 
fflv^T±M^lS$:«« OS^C k {: J: DK4MI**»* 

(UttHl 1 ) *H»Mt*iv^{406Olgfc:J:"3* 
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i comizBc i iimmmt lx i 2 0 o-c<o&£ 

2&»*Ufe (06 (b) ) . iJflCflSMfre^jny© 

• M*rC9 0 O-C^Sl^SrfaS 
L?4>KnI!<7>K-;>;yhfcLTilt?& (As) £&*»L 

. »9>o < 0 fc wmo&mz 8 9 4 "c t x'Timm 
(mat Lit. &izmBS5$Lg.*imL. &m&*T 
9*mm 202 Sftfcjwsay y 3 y^xv n 6 0 

1 OiaJKSr 1 0 3 O^tcL 1 $fffl7~-)VLft<r>*>m. 

x-mizmm m&Ltz^smmwzxm l , 

^?lS«6 0 2^)±t^S0. l//m«On' W<TMWs 

o^yJseos^imLtz. fc^TZ t>lz%r&>*-#y 
■ X-hf*iX'900x:<?>ffiammZimLvp'>< *)b® 

me>imzs9 4-cix'Hf, zvqtzn* m<o&m-> 
y a^«6 ostx-mztiw^zmLBZ 0 . 

3^mt7)p- Sco&K^y3y/§6 0 4£i£»l.*;. & 
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* y 3yf6 0 3 £7* h y y /77 -IgK J: 0 6 0 
3' . 6 0 3" ^«(r^->-y^L, 5 ^tc-^£0_h 

if 8tL7* f 'J V7?7 -Igfcj: 
U FW2/H«6 10' fc. y-*ig 

S • 7-*E&6 1 0- i«)£lfc. 
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y y-h nffl&m *® < „ ^ y 
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-ftfiK^ffal lniin-*5sec 
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xyc&fWW* (Ga) ZWZltz. VnrvWmCt: 

4yv*>j*m\zx>* (as) tmotKhtx-mmL 
fc. &es*i!ws«£8oot;£iigu z<r>Mz&k 

tfLo-o. jftttlc7*S~9A (A 1 ) £$jH>£ftjg?S 

ftr*«W(AI,Gai.,AskE"r. > 7 03£|£ 
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-?T^'yT®t tTA 1 o.37Gao.63A sM7 04 ^« 

RUc (07 (d) ) . zntimizm^tLtz 

i8a*fflv^T»*«Al».s Gao.b As*7 0 5** 
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ao.63As«7 0 6^*«Lfc (07 ( f ) ) . ^V>T' 
SnOz 3SBMmif7 0 8<7)=J-h$n7t^7X7 0 9 
2-1 n 2 O 3 <0>/;P = y^7 0 8f)ii')I.M (07 *50 



[0075J 

7U#y7*^S«Lh{c^«cfl|^3glStT. ^Ar^if!! 

[0076] ttz*%.mzxtin. mmtm&±tz& 
m&vftz&%<ojM%.m&itimztm+izb&T* 



25 

[0077] ittmtzxtiK s imommim 

mm. mz±®w.mt) i mx'$z* o t&o*. 

mi 1 *mwmmmm*tmmm®x- 
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[02 } *mn±®mnmmt^ximifi: 
mx-hh. 

[03 ] ^mn<^±^^m^mm^^xmmhtc 
mx-hh. 

[04 j m3^wmm^mm.fm^x^x^ 

Hm±.l,Z.fc&Ll$ixtzG a As/Al G a A sMBLWi 

nMnmrnz* LKmmmxh* . 

[05] mmfkmmmwfiwmx'fyi. 

[06 ) ^/f-m<7>m^hyy>'^<nmm 

£.^xw%itz.mx-hi>. 

[07] GaAl AsmvLEDcriWalj&lZ^^xn 

wifzmx'$>&. 
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14) 0-189 924 

26 

[#4<7)1»>31] 

2 0 1. 3 0 1. 4 0 1 8A£K 
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5 04 

505 mmmmmfitmT&m 
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